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[ASH 

Ef<a iLcliL ^ «lc1iL -aJKTirae Indexed Audio and Video 

Signals)-!- o]-%-n^ cl^^m ^^7l(DTV)sl ^ '8H(Lip-sync)'i- ^ 

-S- ^^-^ Bl-oj ciia|^7> til;^!^ iLcjiL ^ HlclA ^^7] ^ 

13 iLt:1iL ^ ttlcliL s£^%^ ^]mL^^ , ^7] i£^^^ SLV]^ ^ «lt:1^ 

S. 10 

DTV, ^lliiiH ^ -^a. E)-^ 
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#^ ^^J^V: 2004/7/12 



liH]«1^ 4^-417151 ^ ^^3. BfliH ^ ^;*UMETHOD AND APPARATUS OF DTV 
LIP-SYNC TEST} 

Hl^ DTV ^-4171 ^iiiH-i- fltb 7>>S^ Aliii^^ q-El-^fi S.^ 

£2fe ■& DTV ^ -^a ^a-^^ ■ts.-f^Vm 

H4fe ^ TATS M-Bl-id 3E^ 

£5fe ■& Ik^^^X TATS# i^*>^ T^>«§-i: M-Bl-i^ £^ 

£8^ ^ ^^ofl>H TATS^ Hlt:1iL H^^Sl^ "^S S-^ 

:£9fe ^'^'^l^*^ ^ DTV ^-5117151 ^r^^ ^ m]x:]SL n]^^ 

SlIO^ -g- ^^Sl v]:^]^ ^^7lsl ^ ^^1^ ^'^^ ^Bfi^ 1:^ 

11 : ^tq^ Bl-'^ -t>#^^ 12: tilcl^ 
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10d^Pl4233 '^^y- 2004/7/12 

13: ^^4^^ 14: ^ >Sh 

in: ±z]sl E}<g 

112: iLcliL HiSIl^ i^ttl ^^^^3: 

113: ^'ii^ia: 

121: Mlc^iL Bl-«g 

122: HlcliL i^wl Jfr^^^^T^: 

123: ^'Ji'T^^ 

<20> ^ Bl-<g ol^^i^ ±^Sl ^ ^JlCTime Indexed Audio and Video 

Signals)!- o]•%.^^;\ x^j(\^ ^^vt]^ ^^7l(DTV)^ ^ >aH(Lip-sync)l- ^:im-Sl-^ ^ 

<2i> ^ ^Tg^ TATSCTransient Effect Area Test Signals)* ^'^^^ ^]^^ 

HSfloj oi,a)^ '^'iJi i^fl^ (Additional Audio Sub-Channel )Sl ^S.^ o]^ 

DTV ^^7]si\ SLt\SL ^Sl^ vi\t\^ ^S.:^^ ^]^^}, ^ ^ ^JH* 

<22> wj-^ v^lri 15 (digital broadcast system)'g: % ^^o] ^^1^ ^JlS. :^b^b|o:1 2|- 

^i^«l-p^. ;^-l^^oflA-i al^e^^7>;^l 
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102|[||Pl4233 #^ 2004/7/12 

<23> olsq. cl;^l^ ^S-*!^ ^^«>7l ^tt DTV 4^-41715) tfl^Bfe Al^ii^ ^ 

^tb ^^tb ^ji ^c^. ^s^S-S DTV ^<a7l 7fl^ ^ ;*ll2:;^Vfe 7]^ 

isn^Hsl- ^"s- ^7>1- 7}>S-^ ^li^^-i- t^^^^VjI «>1 Aii:^^ ol-S-^fl-H DTV 

<24> 7>-y- Alih^-i: ol^^ DTV ^^B^ 7fl^'i- 7B^^^S. 2i<^'^T:l-. ^iB^ '^l 

^^7l(Streain Generator)(101)<^-M DTV ^^7]^ 7]^o]^ ^7}^ ^^s] SLt]SLM 
t]SL ^iiiB. 'liS'^^ji, ^asni (Channel Encoder )( 102) <H1>H -*7l ^i^H 

■i: "ffla^tl-ji, ^ ^ttlElCChannel Up Converter)(103)«11>»>i ^7] ^sfl^i ^S^^ ^ 
rtB RF ^I'iS. ^2: ^ «a ^«1^-Sl-<=«^ #^*>:il, DTV '^^71 ^, ^^iCSet-top 

Box)(104)<^>H ^7] RF ^^«>J1. ^-a^ tfl^o^ iL-gS. >iJa-fH.iq- 

^^^«1(105)M- HDTV/PC S.i-|El(106)« o]^^/^ 7l^om Jg7># ^^tb^V. 

<25> o]^ :y-o] DTV ^'il7l-i- ^S^^ ^ ^-S^tb ^iH^Sl ^o]^ ^;*{| ^^oflA-^iZV ;y- 

o] :^1^sloio> atb DTV ^^7l^ '^^^'^M 7l^ sg7>l- ^n^^ pfl-f cl-<3=tb ^ 

^o]^ ^^^*>al -B-tbtb ^l^H ^4^1?^ ^^fl'^J^^^V tb4. -B-tbtb ^<^1 

3^ BflriH iiiB^-i- ^'^S'S ^-T- «1t=1^ ^ ^Tc^-S. 71-^ ifiB^ (elementary stream, 
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10d^^233 *3^>- 2004/7/12 

ES)S1 ^^ll'^l iiiH^ (transport stream, TS)^ :^'^>*'l^-a: ^^*] ^^1>^l5^o> 

^cf. ^, ^^m^c,] ^4 ^-^ -^7] TS4 ESS! -^^^IS. ^«f<>^ «lcliL 5J ^ 

cl^sl Ir^^ ^-S-ol ^-S*!-:^ <?1«><^ DTV '^^^71 ^J-iV %^8-<^>H ^^iS.^ ^^c] 

■ir^^a ^7> 51171 n^<^ ES^ TS# 'a^l^l?l7l ^^oi :gA«1-tl-. 

<26> SEt^ ^^1^ itB-^^S. ^'^^fe iLt^^ ^ «l^iL ;^>-^(Resource)-S: DTV ^r-il 

7]6(|Al ClS'3«>al oil- ^ ttlcl^ ^Ell- Tl^A^ ^^^^^ 

Wlt:!^ i:liii€i^ol)-t i!.^^ ^^^^V -ti^^ yk^^'A <=i^^^ ■%-^^] ^ 

<27> olsi}. iLT=liL 5J «lt:l^ *^^1* ^ ^a(Lip-sync)Bl-jl «>fett|, DTV 4^-^71 

^ ^3L§ $^7l DTV ^'il7H>*^sl SLt\± ^ ttlcliL ^ 

<5l-§-«>fe U-^<^1 Xl^. ^] U-^^ ^^-2- «li=l-SL 

'"'l^ ol'*^ >»'l:a:^>7> M-^ n B|-ol«Jo1|>H^ SLt\<i. =^ll<g-g- Mlel7li4 ^4'*>1^. #^3.-^ ^ 

<28> nalM-. ;^l2l-4a DTV ^^7]^ ^ ^3. 7l^ol ^^fl^ ^-f 

n^;^! -^^IIS. ^i^tb w>4 ^«11- ol-8-^'«=l DTV ^^7lfil SL 

^ «ltq^ ^iH^<5l «a^1«>^^lsl <^^1- ^^«(1<>> tbi^. ^^H^ ^ DTV 
nfl-f ^A«l-7ll alB^Slo1^> ^ ^>^«^1^ . ^ DTV ^^7H)Ai ^J^S]- «lcl^ 
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^P^: 2004/7/12 



<29> fifl-i- •i-'S SL^]^ ^±s^ ttltq^ ^m*V7> 25msec ifl^^l 40msec5l vfl, ^ i 

cliL7> 25msec ^^H^IM- ^<HS. 40msec ^cf ^-g- ^ ^c^iL ^ «1 

<30> f^iifl<^fe DTV '^^7H>H ±t]^ ^ BlcliL -a^sl Al:^: ^^«>7l 4l«H ^^*l-7fl 
T^-y^ »]^^ ^]^^ ^ ^'^ii. >^>-8-«*l-^ U-^-i- '^l-g-^fl'H ^ «>ai sa 

t].. ^S.^ ^^ 5^B.(black part). si|-E(vyhite part). si-'?! ^B. 

(short line part)S. ^'^ilfeti!), :fi:H Bl-^ til^l^ ^S: ^711- flt!: ^3:^ ^^a^Val 

<3i> ol ^ tfl^iB^ -^^^l-Tfl ^'^^ :S-8-^ «lt:lA Al^thSl- A 

<32> ^ ^Tgsl El-oj ol^>,4g ^C^iL ^:£<5i|- B}-^ ^iT^liL ^J^-i" «il-8-«(l^ 

DTV ^^71^1 ^ ^al- tfl^iS§>^ n}-^ ^ ^ ^l^*>fet^l ^4. • 

<33> ^•ar| ^ ^^-^r ^]^^ -^S.^ ^"^^ ^^<^1 B)-^ -tl^^ ^#ul, A^S-^iiS-fS 

^4 «^l-8-^'««-1 '3-71 El-^ ^^rii^ ^1:1^ ^ W]c1i ^^^AS. 

-i^l :?>€«>7fl DTV ^^715^ ^ m^B.^ ^ $XS.^ DTV ^ ^3. ^l^H ^^J-i^ ^ n 
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10:I|P^4233 t'^ ^^>: 2004/7/12 

<34> ^ a vi\t\SL -ti^ifif SL^^ ^s.<^ Ei-<a ^laj^ii ^s.^ y^^, 

<35> ^ ^1^51 £ At^iL ^ ttlx^iL ;^>€-i- ^«l«1-aL. =2^1^ <^^^:^ ^^i^- 

TATSl- ^ alc]^ -^^ii*^ zj-z^- -a-"a*H <=»l-i- ^^1^ ^im^^S. «a-^*>:a, DTV 

^tilS. ^^^^S.'J^, tV^«1-7fl DTV -7=^7131 ^ -8a§ Bifl^iB^ ^ Slife DTV ^ 

<36> .a-71 ^^-i- ^•^«>7l ^ E]-^ ±r^± ^ wlt^^ -{^3:* 61-8-^ 

^^1^ ^^wm ^ ^fl^iH u-^^, 01^^71. -a-^a^ t^^m -i-^iiL ^ 

'^'^^t^Vfe ^Til, -^7] Bl-<a 9mdi^ ^t\SL ^ wiq^ Bj-^-i: tila^^ 13:^1. ^ 

<37> at!: ^^1^ ^^7isi ^ ^3. m^B. ij-'^'^i-^i. ^7i B}<a <^^^l 

^ A]:?}: xn [sec] S. -ar^^-l: ^^^S. ^cf. 
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10^l/fu233 '^^y- 2004/7/12 

€ wlx:1iL asfl'iJ 4^ja.S.-¥-Bl ^^m^ m^^ll Ml^l^ ^=^1 a]^ ty^, ty = in/^H.-g: • 
(feild/sec) [sec]S. -art-^-g- ^^^S 

rlii. Al:?V7:Kdt)fe n^?fl S-i^lllJ ta, <=»H tfl-§-«V^ m€*l| ali:^iL ^S.^ 

<*!> dt = ta - ty - tdav - turvoffset! ^^^S. ^t^. 

^ TATS^ ^ vi\t\^ 87fl ef^^ <5l-8-«fl'»'-l 4^^(4-level)i'1 ^H. 

^bUS. -a-^^H T^^^^-i: ^^-^S. 

<44> atb ^7i ^'^^*>7i ^^1^ ^^7ls^ ^ ^^^h 

>g-^lfe. ^sl<^ oi^^ ^:s.m «fl^ -^-^^ 
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10^^^4233 ^^ *3^>: 2004/7/12 

y^. ^^<^ ^i^«V<=^ Mlt^iL ^S. ^ttll- *^«>al Hi 

clii. ^ HlciiL <o^si Ai^^^Vl- ^;8*>fe ^71 ±t\^ ^ MlciiL a] 

ARHdt)* ^^^^ ^ ^3. -g: S^«H ^>a^-a- -^^^S 

-it^^^^ iLTcljS. -a^ofl -il^l- iL^liL H]-^ 

-S-?! SLt\^ B)-^ ^T^l-i clS^^H ^^SL ^Hl^ SL^ 

-S. =^'9 ^t^ia:. -^7] aell^ ^cliL lH.^I]«a a1:?>^ 

«(|^ ^t:!^ A]:?l:(ta)-i- ^#-S>^ ^^^^^ 3£^«>«:«^ ^^^^^ -^^AS. tb^l-. 

Hlcl^ >il:S:<ill Bl-<a ^Jil- Hlt^^ 

= Al:?l-(ty)^ -tV^^I-^ •5!'^:^^^ i-^«H T^^J^-i: ^^^S. ^t^.. 
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%^ ^;^>: 2004/7/12 



<49> icii ^ wlcli '«>^^ia:7fl(S201)fe ii-clij. ^]^SL ^S.^ ^^^\^ ^^^l 

4. iLcli ^^B] Al^Bflol^a^ ^tflAl ^c^iL (Additional Audio 

Sub-channel )ol ^^^:^JL. ^S.^ ^dz^^ ifltb ±^ ^5: %^3. 

<50> t|.^<i| E|-«a ^^-ii -a-^a ^3Nl(S202)fe 'S-^l ^^-^^ ±t\SL ^SLSi\ 61 ^ 

<g«H iLciiL -tl^cse ^s)!- ^^^Jfe ^:^]<*]ai, atv ^7] ^^^^^ ^]^sl ^ 

tf. 0^71^1, E|.«?3 ^x:1iL -iiJliq- Vi]t]^ ^^fe 5E.4 

£8^ ^2:«H l^i^ ^'^fl*! -i^^ 
<5i> tl-^sl icl^ ^ wlT^liL '^I'^^ 13:^1(8203)^ b]-^ 

^^1- ii-rliL ^ ^^^^ ^:41<^m. ^LS. ^i::liL ^ 

MPEG <>>^B|-ol^ H^iiiSB. (transport 

stream)^S. ^^^^tf. 

<52> ;g-ol ^A^^ ^cliL ^ wl^^l^ «>ul^> *>fe DTV ^^^71611 

2^|ai, SL^S. ^ HlTcl^ cisxg ia::^(s204)<^ i=1s^€4. 
<53> ^ olD] viyst^ ?^o] DTV ^^7H1>H ^7]. S.^iiS.B 

^ 3il->a(parsing)*]-al. o]^ ^z]^ ^ wlc^^ ^^s. ^e|*>c:^ t^S^^ 
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2004/7/12 



<54> SL^± fj ttlcli ^^^;fl(S205)fe ^7] ^i^ii. ^ 

'a:^ ^^-i- iL>as.>i3L-fH.sj)- ^^^wli- oi^«flA-i sg^^^H ^Tfl^lcV. ^ 

<5S> iLx:!^ ^ Mlt^^ Al:?>:3:e. -iV#Ta:;fl(S206)^ -^7] B|-«g ^x^i ^3:^^- 

m4 HlT^liL ^H#(field/sec)^ •^l-g-^'H ^'^^Bl«^V«=«^ T^tb^. 
<56> c^.^^ ^TzIiL ^ a]r1^ ^3. Al:?>;x>(ta-tv) ^#^:^1(S207)^ ^7] ^^t}r^ Vi\t\ 

SL ^]^, ZLB\IL ±t\± ^]^^ DTSCDecoding Time Stamp) ^1 

a7l?jt(tDTSoffset)^ aL^«ll>»>i ^^^^ ^ Al^(dt)^ i^«V^ ^^l*^!^^. «^7H DTS^ 

PESCPacketized Elementary Stream) n^A^ 9X^ ^1^ t^lS^^V?) ?J:<^m. 

<57> ^7] ±t]SL ^ Al:?l:7i|-(dt)fe n^^ ^.^Sfl^ '^l^ ta, 'fl-S-«Vfe m^ 

^S.^ >»«m tv, <5l-8-«fl^i iLi:1iL ^ ^]:^^} tdav. DTS 

^7l^ tursoffset-^ J1^*V<^, 
<58> dt = ta - tv - tdav " tOTVoffsetl -^^ ^ 5^1=^. 

<59> ^7]% tiV^q- Bj-^ S.'^SL ^ tilt^^ sj-^-a: ^^S.^3L-f =5^- ^ 
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10d^^233 #^ ^^>: 2004/7/12 

<6i> £3^ 1920 >1080 i^-i- S.^^«LS. ^<^^cV. ©1 '^2:.o^^^ ^^^^^] *3 

^ (Clean Aperture) (300)'a- 1888 >1062 A>6l2,olaL, tq-i:^i^ol ^^^S. ^^3. 

(Horizontal Blank)(301)ol SX^.. ^^<^^ ^^l ^^3. <a^(Vertical Blank)(302)ol SX 
JL, TA <3^(Transient Effect Area, 9 pixel )(303)<*1 t:l>il:eilol <^^(300)Sl -^i}^^ zl-z^- 
^^l^ti^, c|-iil-^flol <^^^ ^j^ia-iij)^ zl-z^- I6^>i(l6 pixel)^ TA<3^(304)ol 41:3;l«>ul 5a 

<sz> ^ ^^<^^^ -^7] TA HS(|«a^>cV o>^s.rL 

VITS(Vertical Interval Test Signals)^^ TATS7V ^<'^^^ *fl^ ^S.<^ tfl^ <^^^l7} 
^t).. aic^ji. HiS(|<g^ 87)1 TATS7> o] TATS^ 'fl ^H.ti>tl- ^ 

^S. -a-^aslol ^ = /H^l^ ^^^1- 5.^«>7fl s)^ ^<5lT=f. 
<63> S.A^ TATS* £4«^1 ^^S^ ^o] ^ A>-g-5|fe wlt^^ 

B^.<g oi^>,^ 4 ^it(4-level)^ >^>-§-«H ^H. ^^'Q-i: '^^Stlrtl-. 4 

oi^^^ ^rffe ^^1<^H. 0,1.2.331 4711 ^fe 4^(401)-i: <^l-S-«fl'H 

^= "5l^rii(Feild Index)* nll7l7fl ^t:!-. ^Bliiilo]^( inter lace) ^^"S 27lj ^S.7> 1 

7fl :£4ofl M-Bfi^ <mi2l- :^o] ^= ^^riii]t<il '02134' ^]^:^ 7l-^«>^ 

39^^fl €s.(39th field)* 5.^«>fe ^o]^ 19^^ H-Sfl^sl i3>^ €s.(Bottom field of 
19th frame)* S^^l-^ ^<^1 €4. 
<64> 3E.5fe -^71 TATS* 5.^*1-^ '^l€i^i(501)» :e.<^^^-. £5<^ ^•H^■^fl til-i^- ^o] 

tilxil^ -^OJifil l=i^]«a(l video frame)«^l 271)^ wIcliS. ^:E.(video field)S. T^'^^^-i- 
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10^^^233 ^^>= 2004/7/12 

5a:a. SE^ ^^*« ^S.(lst field)S^B^ ^^^n^^ ^S. ^!a|>i7> 0.1,2,351 47fl iill^(4^^) 

<65> iwlrl^S^^o] sS.Smsecel-^ l^S.^ 16.67insec<^ «fl^^ ^<5m-. 

H.^113«>4 "^l^riil- -sH^ ^^iii ^^«=»1 -a-'Q^^. S. 

i^'U ^wlCframe number)^^- H-ifl^ ^^^iil- 5.^*>fe iLii|^ ^flii (Additional 

Audio Sub-channel )*g-ir ^^^^^Ja. 5^14. 
<67> ±t\^ £6<^ M-^^ lS.sfl«y«^l 32msecS n^-^^^jji 551^ 

^, ^ S.n9^^}t\- ^^7^^]^i^<^^^) S.^'a '^^^^ Al:j>:^iL(601)iq- 

7fl4^(602)S. ^^^i^-. 

<68> ofl^ l-ol ^^*|) iLtqiL =i^«a(lst frame)^ 1msec l^}o]^il cycles)^ A>6i3^ 
■i- -a-^a^V^ial. ^rl^ S.i^«a(2nd frarae)^ 1msec 2^\^]^i2 cycles)^! a>o1jj|.^ 

<69> nl-el-A-^, ^]^7/[y^] -M^t!: ^^^^ ^"^^ ^^^^ ^^it^l ^^-l- :a 

<70> 
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IS. 1] 
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TATiJ 








1 


0000 


1 


Imsec 


1 cycles 


2 


0001 


2 


1msec 


2 cycles 


3 


0002 








4 


0003 








5 


0010 


10 


Imsec 


10 cycles 






11 


2msec 


1 cycles 


21 


0110 


12 


2msec 


2 cycles 


• • • • 










120 


1313 


• • • • 


• • • • 


• • « • 






90 


9msec 


10 cycles 


164 


2210 


91 


10msec 


1 cycles 








• • • • 




256 


3333 


125 


12msec 


5 cycles 



<7i> ^7] wlc)iL ^S. ^ iLcl^ tl^iii^ ^]^^}^- ^H«?(loop-backed)-i: 

^cf. ofll- £7^ M-^^ 5.^*9 ^ttlCVideo frame number) (701)58^ .2. 

Hi^'S ^BKAudio frame number)(702)fe ^7] A}olsl ^^f-^ ^^7] ^^^^ ^fl 42: 

<72> 3E8^ TATS7V ^]^SL Hi^-g^ <4|1- :e.<^^31 SX^. TA<=3^(801) wlc^iL ^1- 

«g ^laj^. ^ -^i^t!: ^S. ^^^iCField Index)!- -y-^^VSl^^ ^ ^ ^- 

'^'^ -i^^ lH.i5ll'g<i1 27fl ^S.(Top field, Bottom field)^ <^1^<^^ ^-i- 

7>:^«>^^S.S. ^ ^^i2i(802)i4 ^S. ^^iii(803)S. £8<^>H TA 

TATS -a-s^a.^ :i ijt^ ^ ^ '32304' ©1 236^^ ^S.(236th 

field)» 5lPl«>3i 118^^ =5ll<g (118th frame) ^^^» S^^^ ^ "t- SX"^. 

<73>. . ^7] m^^] M-Bl-ii wVsq- :^o] B)-<g wlcl^ ^ ^313] ^■ 
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<74> £9fe ^^<^A-1 ^ >aa DTV *^^7]^ ±v]SL ^ wlc^iL ofl^ 

Ji<^^cf. iL-gSiiS-fHS. 5a^«H ^^t!r 5*^«>H. 901^ ^t^iL ^SL, 902 

<75> iLcl^ ^51(901)^ 10msec«^>H i7fl A>cl^^ :^^^9X^3. ^7] S.l<^ 

^^ Vi\si\. o] Ef^ ^^^^ ^S.S.^^ 91^^ S.^^^o]^^ ^-i: •g: ^ 5^^. 

Ai 91^*11 ^^SL 5.^^ Si Al:?> tafe iL^I^ A]:?]: 32insecS-^B| ta = 32msec/frame x 

91 = 2.912ecS. -ilr^^t^l-. 

<76> «lT=1iL -^dJ:(902)«5H ^^>i(TATS) A^-^ n ^-B: ' 22104*61 

oL o] 164^*11 ^:=(164th field). ^ 82^^ Hiiil^(82th frame) <>lBl-fe ^-ir 
^rV. 421-Ai, 164^^ tilT=1^ ^S.^ Al:?V ty^ ^S.#(60 f ield/sec)S.^Bl . ty = 164/60 = 
2.7333secS. -ar^^^^. 

<77> Jzelul, 91^^ ^c^iL 164^*11 wlr^A ^H. /^}o]Si\ Al^^> tdav^ 

2msec'a-i- ^ ^ 9X^S.S., 4^ ^ a1;?>, ^. ^x:]^ ^ tilt:!^ ^:^Sl a]^ 7i} dt^ DTS 
2:71 ijt tmsoffset* 0.2secS. al^^ «fl :y-o] ^%^r^. 

<78> dt = ta - tv - tdav " tnrVoffset = 2.912 - 2.733 - 0.002 - 0.002 = -0.023sec. 
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<79> o] Efl-tje SLtqiL -a3:7> wlcl^ ^iJicf 23msec ^-B: ^-f «>l2.S. ^ ^3. 

7l§(+25msec - -40insec)«^ ^o)^^^ ^ $X^. =l^B.S. o] DTV ^^7]^ ^ ^3. Bfla^H 

<8o> £10^ ^]^^^] -i^^ ^^]^ ^^^]^ 'T^'^y]^ ^ 'Sa «fl:iiH *g-^-i- ;*>*^s. 

<8i> ^ ^igsl t:!;^!^ ^^llw]^ ^^-^1713^ ^ ^3. BflriiH ^^^iL ^tlxofl ^ 

03 01^^ ^#«H HiSll«g ^ii«1-aL SLt]± HiSlI^ *B 

^ i2.ti|^ '^l:?Kta)-i- -it^^l-fe SLt\S. Ef^ -ar^-r^Cll), wl^^iL -ilS:*^ 

cliL ^S. Al:?>(tv)^ ^#*>^ ttlT^^ ^'S ^#^^(12), -8-71 iLcliL l5 ^S.^ ^] 

^^«>^ ^^'^^(13), -^7] ^^8^ iLt^iL ^ Vi\t\SL ^S.^ Al^^>^ >8-7l -iV^^ 

3. ^^^^(14); ^ S^«^V<H T^-^^^^. 
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